Phantom evaluation of heating of superficial tissues located above interstitial microwave antennas.
A technique that improves heating of superficial tissues above an implant of microwave interstitial antennas is presented. Adequate heating of tumor margins is achieved by extending an implant of microwave antennas beyond the tumor boundary by 1-2 cm. When the tumor infiltrates the superficial tissues including the skin, the implant cannot even reach the superficial margin of the tumor since it requires tissue to support the catheters. This may yield cold spots in the tissues above the implant. Measurements in a phantom with varying thickness of the superficial layer above the implant demonstrated inadequate Specific Absorption Rates of energy distribution in this layer. A method that improves these distributions in the superficial layers was developed and tested in this work. This method requires placing a deionized water bolus on the phantom (patient) surface. Additional microwave antennas are placed on top of the bolus above and parallel to the implanted antennas. The Specific Absorption Rates distributions were evaluated for the thicknesses of superficial layer ranging from 1.5 mm to 16 mm and two bolus thicknesses (5 and 10 mm). The adequate Specific Absorption Rates distributions were achieved for all tested thicknesses of the superficial layer (1.5, 4, 8, 12, and 16 mm). The use of the 5 mm bolus versus 10 mm bolus is discussed. The use of additional antennas did not significantly increase stray radiation. This method has the potential to optimize heating of superficial tissues located above a microwave antenna implant.